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Accesion For
[ . The dielectric constant and the dielectric loss angle tangent of glass fibre reinforced plastic are both relatively small; it is a good wavepenetraticn material. To investigate these properties further and reduce the experimentation time, in order to obtain the best calculations concerning the wave-penetration rate of honeycomb layer structure, it is necessary to undertake a theoretical investigation of the properties and discover formulas with a practical value. This paper introduces the work we have done in this area. 
NTIS CRA&I

DTIC TAB
[
Dielectric Constant of Glass Fibre Reinforced Plastic
The dielectric constant for glass fibre reinforced plastic, like the mechanics properties [3] [4] [5] , may be calculated theoretically on the basis of the properties of the raw materials, classed by group, and the group class ratio.
For the dielectric constant in the direction of the fibres, the fibres and the resin may be regarded as composite capacitors in parallel connection [6] ; the dielectric constant in the direction of the fibres for unidirectional glass fibre reinforced plastic may be obtained with the following formula:
In the formula, f-subscript represents the fibre, m-subscript the resin, and
Vo the interval rate. 
a Vb-s7 -(e, -s.)-,
x Ibs + (ef-em)r bg8 -(e-s.),
The crosswise dielectric constant a. is the average of and a, or
For bidirectional glass fibre reinforced plastic, the theoretical formulas for calculating the dielectric constant along the warp and the weft are as follows: For calculations, £= 6 .1 3 and Em=3.5. dielectric constant and fibre content. 1. Formula (3); 2. Formula (6); A comparison between the 3. Formula (7).
experimental and theoretical values for dielectric constants for some glass fibre reinforced plastics is shown in Table 2 . Key: (1) Property; (2) Material; (3) DAP glass fibre reinforced plastic; (4) Phenolic/epoxy glass fibre reinforced plastic; (5) Polyester glass fibre reinforced plastic; (6) Resin content A, %; (7) Dielectric constant E; (8) Experimental value; (9) Theoretical value; (10) Deviation, %. 
For bidirectional glass fibre reinforced plastic, the formulas for calculating the dielectric loss angle tangent along the warp and the weft are:
The dielectric loss angle tangent for the crosswise direction for unidirectional glass fibre reinforced plastic and the vertical direction for bidirectional glass fibre reinforced plastic is related to the fibre content as shown in Fig. 3 . For calculation, the values of Ef and E. are the same as before, tg6f=0.004, and tg6.=0.015.
Experimental and calculated values for the dielectric loss angle tangent of some glass fibre reinforced plastics are compared in Table 3 . 
Dielectric Constant for Honeycomb Layers
The formula for the theoretical calculation of the dielectic constant for honeycomb layers is: 
6
In the formula, £s is the dielectric constant for the material in the honeycomb wall, and Vs is defined as: .e calculated values is given in Table 4 . Fig. 4 . Structure of honeycomb layer.
Key:
(1) Glue str.p direction. 
constant of honeycomb layer with VIE, + 0 -V,)O honeycomb cell side length and resin In the formula, tg6c is the dielectric content. 1. A=40%; 2. A=45%; 3. A=50%.
loss angle tangent for the honeycomb wall material along the fibre direction.
tg6o is the dielectric loss angle tangent of the air or gas in the cell. Key: 
